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CHAPTER 4:  WATER QUALITY ASSESSMENT 

 

Introduction 
This chapter contains a summary of the quality of raw and treated water in the 

Miramar Watershed during the period of January 1, 2001, through December 31, 

2005.   Following the summary there is an evaluation of the system’s ability to 

comply with current regulations and to meet anticipated future requirements. 

 
The Water Quality Laboratory of the City of San Diego provided monitoring data 

from Miramar Reservoir, and the Miramar WTP. 

 
Summary Of Monitoring Program 
Miramar Reservoir was sampled near the outlet structure at surface level and at 

various outlet gauges.  There also were sampling points at the influent and effluent 

of the Miramar WTP.  See Table 4-4.1 for a summary of the sampling frequency. 

 

The reservoir and treatment plant influent/effluent were monitored for general 

physical characteristics, organic and inorganic constituents, and radiation.  A 

summary of raw water quality at surface is found in Table 4-4.2.  The water quality at 

the outlet gauges and the treatment plant influent/effluent are summarized in 

subsequent tables.   

 
Description Of Source Surface Water Quality At Miramar Reservoir 
Miramar Reservoir at Surface - 

Table 4-4.3 contains a summary of water quality data for Miramar Reservoir 

at the surface.    
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General Physical 

The monitored physical parameters of Miramar Reservoir at surface were 

within the standards for drinking water except for turbidity.  Since the reservoir 

contains raw water, and the standards are for treated, the comparison is for 

reference only.    The turbidity reached a maximum 1.36NTU. Turbidity it did 

not exceed the SMCL of 5 NTU.  Threshold odor was not monitored at 

surface level. 

 
Inorganic Constituents 

There were twenty-eight inorganic constituents measured.  The maximum 

values for Iron exceeded drinking water maximum contaminant levels.  Iron 

average values were below MCL levels.  Iron is added in the water treatment 

process and does not impact the potable drinking water quality.   

 

Microbiological 

Total coliform, E. Coli, and Enterococcus were monitored in order to obtain a 

background representation of microbiological conditions.  Total coliforms 

ranged from <10 /100ml to 20,000 /100ml.  The E. Coli range was from <10 

/100ml to 130 /100ml, and Enterococcus varied from <1 /100ml to 28/100ml.  

Cryptosporidium and Giardia were not monitored in the reservoir. 

 

Radiological 

Miramar Reservoir was monitored for gross alpha and beta particles, as well 

as combined Radium-226 and Radium-228, Strontium-90, Tritium, and 

Uranium.  All measurements were well below the maximum contaminant 

levels. 
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Organic Constituents 

Miramar Reservoir was monitored for both regulated and non-regulated 

organic constituents, including herbicides, pesticides, and synthetic 

contaminants.  Only Trihalomethanes (THM), Geosmin and Methyl-isoborneol 

(MIB) were detected.  Geosmin and MIB are monitored for taste and odor and 

are not regulated.  THMs come from Miramar treatment plant filter washing. 

 

Miramar Reservoir at Outlet Gauges 
Water quality data at four outlet gauges is summarized in Table 4-4.3.  Outlet 

Gauges were sampled when they were 10 feet or greater under the surface.   

Gauges measured were ga-51, ga-66, ga-81, and ga-96.  The numbers refer to the 

distance (feet) above the streambed.  

 

General Physical 

Samples from all four outlet gauges exceeded the MCL for color, turbidity, 

and threshold odor.  There is some correlation between outlet depth and 

color, but not with turbidity or odor. 

 

Microbiological 

The outlet gauges were measured for Total Coliform, E. Coli, and 

Enterococcus.  All gauges had positive readings. Total coliforms ranged from 

<10 /100ml to >24,000 /100ml.  The E. Coli range was from <10 /100ml to 

220 /100ml, and Enterococcus varied from <1 /100ml to 1200 /100ml.  This is 

a common occurrence in raw reservoir water. 

 
Organic Constituents 

Total Organic Carbon (TOC), Geosmin, and Methyl Isoborneol (MIB) were 

monitored at all five outlet gauges.  TOC is a precursor to Trihalomethanes, 

and is monitored in source water.  TOC ranged from a  
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minimum of 2.08 mg/L at gauge 51 to a maximum of 4.37 mg/L at gauge 81.  

Geosmin and MIB were monitored for aesthetic reasons only.  There are no 

maximum contaminant levels for these three parameters. 

 

Influent to Miramar WTP 
Table 4-4.4 contains a summary of water quality data for the influent to the Miramar 

Water Treatment Plant. 

 

General Physical 

The monitored physical parameters of Miramar WTP influent were within the 

standards for drinking water except for color, odor, pH and turbidity.  Since 

the reservoir contains raw water, and the standards are for treated, the 

comparison is for reference only.  The maximum pH reading was 8.55, above 

the SMCL of 6.5 – 8.5.  The turbidity reached a maximum 10.6 NTU.  The 

maximum color reading was 39cu, where the SMCL is 15cu.  These 

parameters were easily treated in the Miramar treatment plant. 

 
Microbiological 

Total coliform was monitored in order to obtain a background representation 

of microbiological conditions.   Total coliforms ranged from <2 /100ml to 

16,000 /100ml.   Cryptosporidium and Giardia were monitored. Neither 

Cryptosporidium or Giardia were typically found.  Cryptosporidium and 

Giardia ranged from <0.1/100L for both to 0.1/100L for Cryptosporidium and 

0.8/100L for Giardia. 

 

Radiological 

Miramar WTP influent was monitored for gross alpha and beta particles, as 

well as combined Radium-226 and Radium-228, Strontium-90, Tritium, and 

Uranium.  All measurements were well below the maximum contaminant 

levels. 
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Inorganic Constituents 

There were twenty-eight inorganic constituents measured.  Maximum values 

for Iron and Manganese exceeded the potable water maximum contaminant 

levels.  These constituents were easily treated in the Miramar treatment plant. 

 

Organic Constituents 

Miramar WTP influent was monitored for both regulated and non-regulated 

organic constituents, including herbicides, pesticides, and synthetic 

contaminants Low levels of Trihalomethanes (THM) were detected.  THMs 

resulted from Miramar plant filter wash water being recycled back to Miramar 

reservoir. TOC is a precursor to Trihalomethanes, and is monitored in source 

water.  TOC ranged from a minimum of 2.02 mg/L, to a maximum of 5.14 

mg/L 

 

Miramar WTP Effluent  
Table 4-4.5 contains a summary of water quality data for the Miramar Water 

Treatment Plant effluent. 
 

General Physical 

The monitored physical parameters of Miramar WTP effluent were within the 

standards for drinking water.  The maximum turbidity reading was 0.47.  

Turbidity is monitored every two hours at the treatment plant and met turbidity 

requirements. 

 
Microbiological 

Total coliform was monitored in order to ascertain compliance with 

regulations.   There were no positive Total coliform samples out of 2410 

samples Cryptosporidium and Giardia were monitored.  The range for both 

was <0.1 /100L to <0.1 /100L. 
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Inorganic Constituents 

Twenty-eight inorganic constituents were monitored, of which none exceeded 

the maximum contaminant levels. 

 

Organic Constituents 

Miramar WTP effluent was monitored for both regulated and non-regulated 

organic substances, including herbicides, pesticides, and synthetic 

contaminants.  Total THMs (TTHM) ranged from 29.2 to 87.8 ug/L.  

Compliance is based on a Running Annual Average of distribution system 

samples.  The Miramar system met all TTHM requirements. 

  
Evaluation of Source Water Quality 
The sources for the Miramar WTP are Miramar Reservoir, which is largely imported 

CWA raw water.  The influent to Miramar WTP remains relatively constant. 

 

The number of samples showing positive for microorganisms in the source water 

and the influent is not of concern.  It is rare to find raw surface water which does not 

have microorganisms present.  High color and turbidity are also to be expected, 

since the reservoirs are part of a wildlife habitat. 

 

Evaluation Of System’s Ability To Meet Current Drinking Water Standards 
The source water is treated at the Miramar WTP to comply with existing drinking 

water standards.  Currently, the system complies with all primary standards.  Of the 

105 TTHM readings, the maximum was 87.8 µg/L. The system also complies with all 

secondary standards. 

 
Evaluation Of System’s Ability To Meet Current And Anticipated IESWTR And 
D/Dbp Standards 
The Miramar WTP has the ability to meet all current IESWTR And D/DBP standards.   
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Anticipated Regulations 
Stage 2 Disinfectants And Disinfection Byproducts Rule (D/DBP) – 

Phase I of the Stage 2 D/DBP rule requires that all water supply systems 

meet “locational” running annual averages (LRAA) of 120 µg/L for TTHM and 

100 µg/L for HAA5 by May 2005.  The LRAA for the Miramar system all are 

within these limits, with a system-wide average of 59.2 µg/L for TTHM, and a 

system-wide maximum of 42.1 µg/L for HAA5. 

 

Phase II reduces the LRAA to 80 µg/L for TTHM and 60 µg/L for HAA5 in 

2012.  Phase II also requires water system suppliers to conduct Initial 

Distribution System Evaluations (IDSE) to select new monitoring sites that 

more accurately reflect high DBP locations.  This evaluation requires water 

monitoring to be conducted for one year. 

 

Currently the Miramar WTP meets the Phase I standards of the Stage 2 

D/DBP rule.  For Phase II, the IDSE study will have to be completed to 

determine the locations of new monitoring sites having the highest TTHM and 

HAA5 before compliance can be determined. Capital improvement to the 

Miramar water treatment plant may be required to meet Stage 2 LRAA THM 

limits.   

 

Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR) - 

The LT2ESWTR is being developed to provide increased protection against 

Cryptosporidium.  This rule incorporates system specific treatment 

requirements classified into categories, or ‘bins’, based on the results of the 

source water Cryptosporidium monitoring.  Additional treatment requirements 

depend on the bin to which the system is assigned.  Systems will choose 

technologies to comply with additional treatment requirements from a ‘toolbox’ 

of options. 
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Currently at the Miramar WTP, the system will not require additional 

treatment, since the average Cryptosporidium at Miramar influent is <0.100 

/100L. 

 

Arsenic Regulation - 

On January 22, 2001, a final rule revised the MCL for Arsenic from 50 µg/L to 

10 µg/L.  The final rule also clarifies how compliance is demonstrated for 

many inorganic and organic contaminants in drinking water.  The compliance 

date is five years after the publication of the final rule. 

 

The Miramar WTP complies with the new Arsenic regulation because the 

maximum Arsenic reading for Miramar WTP effluent was <2 µg/L. 

 

Radionuclides Regulations - 

The new Radionuclides Rule went into effect in December 2003.  The new 

rule sets a MCL of 30 mg/L for Uranium and 5 pCi/L for Combined Radium 

226/228.  It also sets standards of 15 pCi/L for adjusted gross alpha particles 

and 4 mrem/year for  beta particles and photon radioactivity.  Compliance 

with this requirement is assumed if the average concentration of gross beta 

particle activity is less than 50 pCi/l and if the average concentration of tritium 

and strontium-90 are less than those listed in Table 4-4.3.  The Miramar WTP 

currently complies with this rule. 

 

Radon Regulation - 

The EPA is formulating new regulations concerning Radon.  The rule 

proposes a MCL of 300 pCi/L at the entry point to the distribution system.  

The EPA is proposing that initial one-year quarterly monitoring should begin 

three years after publication of the final rule.  Radon has not been measured 

in the Miramar system. 
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Sulfate Regulation - 

The current SMCL range for sulfate is 250 – 500 mg/L.  The Miramar WTP 

currently complies with this regulation, since the maximum sulfate reading for 

Miramar WTP effluent is 244 mg/L. 
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CHAPTER 5:  CONCLUSIONS AND RECOMMENDATIONS 
 

This chapter provides a summary of the key conclusions from this survey and 

recommendations to improve watershed protection and enhance drinking water 

quality. 

 

Conclusions 

Watershed And Water Supply System - 

The watershed is within San Diego City limits.  The City owns the majority of 

the land within the watershed.  The remaining land is privately owned.  This 

ownership pattern allows the City to control and implement watershed control 

efforts in coordination with the citizens of San Diego. 

 

Most of the watershed lands support residential usage.  Potential 

contamination sources include many nonpoint sources, which are more 

difficult to control than point sources. 

 

The terrain is generally characterized as gentle to moderate slopes with 

approximately 59% of the watershed having slopes less than 15 degrees.   

The soils have generally high erosion potential. Rainfall is very low, with 

approximately 17 inches annually.  The runoff from the residential areas is 

diverted from Miramar Reservoir and is minimally impacted by runoff. 

 

The local water minimally influences the treatment requirements and the 

quality of water produced by the Miramar water treatment plant.  Future 

infrastructure may allow transfer of water from Hodges Reservoir to Miramar 

Reservoir.  Water transferred from Hodges to Miramar Reservoir will have a 

significant impact on the water quality supplied to the Miramar WTP. The City 

has a policy of maximizing the use of local water.  This policy minimizes the 

purchase of imported water. 
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Potential Contamination Sources in the Watershed - 

Potential significant sources of contamination include soil erosion,  launching 

ramp runoff, and discharge of filter backwash and sludge from the Miramar 

WTP. 

 

Watershed Management and Control Practices - 

The City exercises a number of management practices or controls within the 

watershed.  City personnel patrol Miramar Reservoir on a routine basis.  The 

area around the reservoir has informational signs alerting the public about 

ways to protect the quality of the water.  

 

Water Quality Conditions - 

Reservoir raw water quality monitoring indicates few constituents may be of 

concern. The constituents include turbidity, coliforms and MTBE.  Removal of 

MTBE from gasoline and replacing of 2-stoke rental boat motors with 4-stroke 

motors has minimized MTBE as a concern.  Turbidity and coliforms are at 

levels treatable in the Miramar WTP. 

 

Recommendations 

 
General Recommendations - 

Recommendations and corrective actions were developed for the purpose of 

improving overall watershed protection and drinking water quality.  Generally, 

the recommendations strengthen this first barrier to water quality degradation 

– protection of source watershed.  By strengthening this first barrier, impacts 

on the second barrier – water treatment – may be reduced.  This will be of 

significance in the event that Hodges Reservoir water becomes available to 

Miramar WTP. 
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The Miramar Water Treatment Plant is effective at treating the raw water to 

meet current federal and state drinking water regulations.  Requirements of 

the Stage 2 Disinfectants and Disinfection Byproducts Rule promulgated in 

January 2006 modify distribution system monitoring and compliance criteria.  

Current treatment plant process and raw water quality make compliance with 

the Stage 2 rule difficult.  Continued protection of the watershed is important 

in meeting drinking water quality regulations. 

 

The recommendations provided are grouped by the following subjects: 

• Watershed Management and Control Practices 

• Public Education 

 

Water Quality Monitoring and Evaluation - 

During the 2001 – 2005 time period watersheds monitoring was significantly 

increased.  The City should continue monitoring the watersheds.  The 

baseline data for many parameters has been collected.   

 

Additional evaluation of the data should be used to provide guidance on 

actions necessary to protect the watersheds.  As with any monitoring 

program, the program should be evaluated to help ensure the necessary data 

is being obtained while conserving laboratory resources.   

 

The monitoring program should place emphases on obtaining information 

necessary to assisting City and non-City forces efforts to protect the 

watershed.  Continued interaction with all interested parties is necessary to 

continually improve the monitoring program. 

 

Watershed Management and Control Practices - 

Continue to reduce the impacts from the public.  Impacts can be minimized  

by continued reservoir monitoring by City staff and working closely with the 

public to keep them informed about the importance of clean water.  
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Public Education - 

Public education material has been developed for trail and reservoir usage.   

Maintaining the educational material in readily available locations will help 

educate the public to the importance of protecting the watershed.  The 

material should be periodically reviewed to ensure it is accurate and 

appropriate. 

 

Residents within the watershed have a significant impact on protecting the 

watershed.  Educational programs should emphasize what residents can do 

to help protect the watershed and how protecting the watershed provides 

them great benefits. 

 

Keeping the public involved will help ensure Miramar Reservoir maintains 

high quality water. 


